Based on goodness of fit approach a new test for testing exponentiality against harmonic new better than used in expectation upper tail (HNBUET) is proposed. The percentiles of this test are calculated and tabulated for sample size . For some commonly used life distributions in reliability such as linear failure rate, Makeham and Weibull distributions, the Pitman asymptotic efficiency (PAE) and the power of proposed test are calculated. Finally the proposed test is applied to two sets of real data.
Introduction
Ever since the work of Barlow et al. (1963) and Bryson and siddiqui (1969) , various classes of life distributions have been introduced in reliability. These classes of life distributions can be applied in engineering, maintenance and medicine. A growing interest in modelling survival data using classification of the life distributions based on some aspects of aging have been made by some statistics and reliability analysts. Of the most common and practical aspects are IFR (increasing failure rate), IFRA (increasing failure rate average), NBU (new better than used), NBUE (new better than used in expectation) andHNBUE (harmonic new better than used in expectation). For definitions of these classes and further details see, e.g., Barlow and Proschan (1981) and Zacks (1992) .
A new class of life distribution named HNBUE (3) (harmonic new better than used in expectation of third order) which is larger than HNBUE class has been introduced by Deshpande et al. (1986) . This class has been renamed asHNBUET (harmonic new better than used in expectation upper tail) by Abouammoh and Ahmed (1989 
Empirical test statistic for HNBUET

Proof.
(i)Using standard U-statistics theory, see Lee (1990) , and by direct calculations we can find the mean and the variance as follows Where , , and thus and Upon using (7), (8), (9) and (10), Eq. (6) is obtained.
(ii) Under , it is easy to prove that and .
After some calculations we obtain
The Pitman Asymptotic efficiency
In this section, we evaluate the Pitman asymptotic efficiency (PAE) of the test for three alternatives to assess the qualityof this test. These are linear failure rate, Makeham and weibull alternatives. We choose them since they are in the HNBUET class. We have Let T be a test statistic for testing , where c is an arbitrary const, then the Pitman asymptotic efficiency of T is as follows Differentiating both sides of (11) w.r.t gives
for LFR family
Using (12) and (13) considering we obtain
for Makeham family
for Wiebull family
Monte Carlo Null Distribution Critical Points
In this section the upper percentile points of for 90%, 95%, 98% and 99% are calculated based on 10000 simulated samples of sizes n=5(1)50 and tabulated in Table 1 .
- 
The power Estimates of
The power of the statistic is considered at the significant level for three commonly used distributions such as linear failure rate, Makeham and Weibull distributions. These estimates are based on 10000 simulated samples of size n=10,20and 30 and tabulated in Table 2 1.0000
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From Table 2 , we see that our test has a good power for all alternatives.
Pitman Asymptotic Relative Efficiency (PARE)
In this section we compare our test statistic , by using Pitman asymptotic Table 3 shows that the proposed test performs well comparing with the tests and for all alternatives.
Applications
In all applications we test the null hypothesis that the life distribution is exponential versus the alternative that the life distribution is HNBUET and not exponential. Also It was found that which exceeds the critical value in Table 1 .
Then we reject the null hypothesis of exponentiality and accept which states that the data have HNBUET property.
Example 2
The following data was considered by Pavur et al. (1992 It was found that which exceeds the critical value in Table 1 .
